
This is a repository copy of Metasomatic reactions triggered by localized and dynamically 
evolving fluid flux record multistage intrusion history: An example from the syntectonic 
Caçapava do Sul Granitic Complex, Southern Brazil.

White Rose Research Online URL for this paper:
https://eprints.whiterose.ac.uk/196801/

Version: Supplemental Material

Article:

Hoerlle, GS, Remus, MVD, Müller, T et al. (3 more authors) (2023) Metasomatic reactions 
triggered by localized and dynamically evolving fluid flux record multistage intrusion 
history: An example from the syntectonic Caçapava do Sul Granitic Complex, Southern 
Brazil. Lithos, 442-443. 107103. ISSN 0024-4937 

https://doi.org/10.1016/j.lithos.2023.107103

© 2023 Elsevier B.V. All rights reserved. This manuscript version is made available under 
the CC-BY-NC-ND 4.0 license http://creativecommons.org/licenses/by-nc-nd/4.0/.

eprints@whiterose.ac.uk
https://eprints.whiterose.ac.uk/

Reuse 

This article is distributed under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs 
(CC BY-NC-ND) licence. This licence only allows you to download this work and share it with others as long 
as you credit the authors, but you can’t change the article in any way or use it commercially. More 
information and the full terms of the licence here: https://creativecommons.org/licenses/ 

Takedown 

If you consider content in White Rose Research Online to be in breach of UK law, please notify us by 
emailing eprints@whiterose.ac.uk including the URL of the record and the reason for the withdrawal request. 



1

ABSTRACT1

In this study, we report field, microstructural and geochronological evidence for localized2

and dynamically evolving fluid flux associated with the syntectonic intrusion of the3

Caçapava do Sul Granitic Complex into the dolomitic marbles of the Passo Feio4

Metamorphic Complex (Dom Feliciano Belt, southern Brazil). The marbles were intruded5

by mafic intrusions between 600 and 580 Ma followed by felsic intrusions from 578 to 5576

Ma, triggering a set of metasomatic reactions in the host and intrusive rocks. Skarns and7

hydrothermal veins were formed at different stages of pluton assembly and represent8

useful indicators of the pathways used by the magmatic fluids when infiltrating the9

dolomitic marbles.10

The first metasomatic stage resulted in the formation of diopside and forsterite skarns from11

fluids released from felsic apophyses. Fluid pathways, recorded by reaction textures of the12

skarns, were highly localized along pre-existing areas of high permeability such as13

lithological boundaries, foliation planes as well as in fold hinges and axial planes. Fluid flux14

in this first stage must have occurred at high temperatures (590 to 630°C) in which the15

changes of the skarn assemblages were controlled by either variable fluid fluxes or16

constant flux and variable chemical properties of the fluid phase (e.g., silica activity,17

XCO2). Zircon U-Pb age of c. 578 Ma obtained for a felsic apophysis directly associated to18

forsterite skarns defines the age of the first metasomatic stage.19

The second metasomatic stage is mainly characterized by serpentinization of previous20

skarn silicate assemblages, chloritization of mafic and felsic apophyses and formation of21

calcite-chlorite-sulfide veins and breccias at ~300°C. The fluid flow regime at this stage22

was controlled by the porosity and permeability created by fracturing related to the cooling23

of the granitic complex. Metasomatic apatite and titanite from mafic apophyses record24

consistent U-Pb ages of c. 557 Ma that mark the second metasomatic stage associated25

with the thermal resetting effect caused by late felsic intrusions and subsequent cooling of26



2

the Caçapava do Sul Granitic Complex. The intrusive record of the magmatic complex27

lasts for at least 21 My.28

Our study shows that metasomatic reactions commonly observed in the host rocks and29

apophyses of a magmatic complex provide useful insights on timing of the pluton30

assembly, deformation and associated fluid activity.31
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